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L Basis of the report 

1. With regard to the elements of the taemationaJ application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Arttde 14 aw referred to in this report as "originally fUed 9 
and are not annexed to this report since they do not contain amendments (Rules 70.16 and 70.17)): 
Description, pages! 

1,3*5,8 as originally filed 

2,6,6a,7 as received on 06/06/2001 with letter of 04/06/2001 
Claims, No.: 

12 (part) ( 13-16 . as originally filed 

1-11,12 (part) as received on 06/06/2001 with letter of 04/06/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
65J2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed In the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

O contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form* 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings,. sheets: 
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5. □ This report has been established as if (some Off) the amendments had not been made, since they have been 
considered to go beyond the disclosure as fHed (Rule 70.2(c)): 

(Any placement sheet contammg such a 1 and annexed to this 

report.) 



6. Additional observations, it necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty <N) 



Yes: 
No: 



Claims 
Claims 
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Inventive step (IS) 



Yes: 
No: 



Claims 
Claims 



10 

1-9, 11-16 



Industrial applicability (IA) 



Yes: 
No: 



Claims 
Claims 
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2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Hie amendments filed with the letter dated 4.6.2001 do not appear to introduce 
subject-matter which extends beyond the content of the application as originally 
filed and therefore comply with the provisions of Article 34(2)(b) PCT. 

2. Reference is made to the following document: 

D1: P. CHATONNET ET AL,: The origin of ethyl phenols in wines' JOURNAL OF 
THE SCIENCE OF FOOD AND AGRICULTURE., vol. 60, no. 2, 1992, pages 
165-178, cited in the application. 

3. Novelty 

Claims 1-16, referring to a differential culture medium for the enumeration of 
yeasts of the Dekkera and Brettanomyces genus, containing, among other 
components, ethanol and p-coumaric acid, and the use of said medium, are novel 
within the meaning of Article 33(2) PCT, since said medium is not known from the 
state of the art known to the examining authority. 

4. Inventive step 

4.1 Document D1 , which is considered to represent the most relevant state of the art, 
discloses media for culturing yeasts of the genus Dekkera and Brettanomyces. 
A solid medium comprises agar (20 g/l), nutrition components, bromocresol green 
(0.03 g/l), cycloheximide (0.005 g/l), and 3% ethanol, the latter resulting from the 
addition of penicillin, gentamicin sodium sulphate and diphenyl in ethanol-sdution 
to the medium. The pH is adjusted to 4.8 (page 167, column 1, lines 37-51). 
The decarboxylation of p-coumaric acid by the yeasts is investigated in YPG liquid 
medium, containing 100 mg/l p-coumaric acid. The culture is continued for 3 days 
(page 167, column 2, lines 10-27). 

The only yeasts which are capable of synthesising the 4-ethylphenol from the p- 
coumaric acid are Brettanomyces/Dekkera (page 171, column 2, lines 15-19). 
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4-Ethyiphenol is known to possess an intense odour (page 168, column 2, lines 7- 
9)- 

4.2 The subject-matter of present claim 1 differs from the teaching of D1 in that p- 
coumaric acid is added to the De/dcera^3reffanomyces-speccfic medium, described 
in paragraph 1 of Kern 4.1 above. 

The underlying objective problem may therefore be seen in including an additional 
compound in a medium suitable for detection of yeasts of the Dekkera/ 
Brettanomyces genera into a culture medium. 

However, since it is already mentioned in D1 that Dekkera and Brettanomyces are 
the only yeasts capable of transforming p-coumaric acid into 4-ethylpheno! and 
the characteristic odour of said compound is also well known in the art it would be 
obvious for the skilled person to include p-coumaric acid into a cell culture 
medium for specific amplification of the above-mentioned yeasts to arrive at a 
solution to the above stated problem. 

The applicant argues that the essential technical feature of the present application 
is the use of ethanol as the only non-fermentable energy source in the medium. 
This is, however, not reflected by the broad wording of claim 1, which refers to a 
medium comprising (emphasis added) components including ethanol and p- 
coumaric acid. It is therefore not excluded that additional components may be 
present in the medium of claim 1 (e.g. sugars as an additional energy source). In 
the present wording, the only difference between the subject-matter of claim 1 and 
the culture medium disclosed in D1 is the inclusion of p-coumaric acid in the 
medium which cannot be considered as being inventive following the 
argumentation put forward in the preceding paragraphs. 
Claim 1 therefore does not meet the requirements of Article 33(3) PCT. 

4.3 Dependent claims 2*9 and 1 1 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step, the reasons being as follows: 

The amount of ethanol specified in claim 2 appears to be normal design option 
which the skilled person would choose in, accordance with circumstances, taking 
into consideration that the inhibitory effect of ethanol on the growth of a number of 
microorganisms is well known in the art. 

The subject-matter of claims 3, 5, and 7 is disclosed in D1 (see item 3.1 above). 
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The amount of bromocresol green disclosed in claim 6 differs only marginally from 
the amount used in D1 . 

The subject-matter of claims 4 and 8 appears to be a mere selection among a 
number of known possibilities, not associated with a surprising technical effect, 
from which the skilled artisan would select without the exercise of an inventive 
activity (see also PCT Guidelines, IV-8.8(C1)(i)). 

Claim 9 is obvious since the use of a medium with a specific composition either as 
a liquid or as a solid medium is trivial. 

Choosing a certain order of mixing compounds of a medium and the selection of 
suitable sterilization steps (claim 1 1) is a practice well known to the person skilled 
in the art, and as such not suitable to confer an inventive activity. 
Claims 2-9 and 1 1 therefore do not meet the requirements of Article 33(3) PCT. 

4.4 Claims 12-16 referring to the use of said medium to detect 
Dekkera/Brettanomyces in food and beverages and for culturing said organisms 
is obvious for the skilled person, for example in view of the teaching of D1 , 
referring to the detection of Brettanomyces/Dekkera in red wine, and wherein also 
the negative effects of phenolic compounds produced by said yeasts on the 
beverage quality are acknowledged (see page 165, abstract, lines 1*9). 

Claims 12-16 can therefore also not be considered as comprising inventive 
subject-matter (Article 33(3) PCT). 

4.5 Claim 10 differs from the teaching of document D1 in that it has a defined 
composition containing ethanol as the only non-fermentable energy source and p- 
coumaric acid. 

The underlying problem may therefore be seen in providing a medium having a 
composition for selective growth of yeasts of the Dekkera and Brettanomyces 
genera. 

The known state of the art does neither disclose nor render obvious that the use 
of a medium containing ethanol as the only non-fermentable energy source can 
be used to provide for differential growth of Dekkera and Brettanomyces genera 
compared to other yeast and bacterial species. 
Hence, claim 10 meets the requirements of Article 33(3) PCT. 
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enumeration, as well as their later identification in food and beverages, rather 
difficult, this being generally accomplished through the use of very slow, work 
intensive, and technical skill demanding classical techniques or through 
molecular biology techniques, involving the use of expensive reactants, 
5 molecular probes or primers not always promptly available in the market, and 
of skilled operators. 



It was possible to establish beyond any doubt that these yeasts are involved in 
the production of a serious organoleptic defect in wines - "horse sweat" - 

10 particularly in those that are aged in oak casks. {Chatonnet, et aL 1992, J. Sc. 
Food Agric, 60,165-178). Since then, their detection and enumeration in 
wines became essential, arising the need for the development of swift 
methods for that effect. The field bibliography discloses suitable means for the 
detection and enumeration of yeasts of the Dekkera and Brettanomyces 

15 genera based on this species resistance to cycfoheximide and their acidifying 
ability (Chatonnet, et aL 1992, J. Sc. Food Agric, 60,165-178; Fugelsang, K. 
et a/, 1993, Ed. Barry H. Gump. ACS Symposium series 536, American 
Chemical Society, Washington. Cap. 7, 110-119; Alguacil, M. et aL 1998. 
Aliment. Equipos Tecnol. 10, 81-85). However, the disclosed media were not 

20 entirely satisfactory, since they were not selective enough to prevent the 
growing of fast developing species, and also were not totally differential. 

Therefore, there is a real and effective need for a culture medium and method 
for the easy and swift identification of yeasts of the Dekkera and 
25 Brettanomyces genera, namely to provide the food and beverage industry a 
swift method for the isolation, differential detection and enumeration of yeasts 
of the Dekkera and Brettanomyces genera. 



Description of the Invention 

It was surprisingly found that using a culture medium containing ethanol 'and 
p-cumaric acid for Dekkera and Brettanomyces genera yeasts growth, these 
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Further, the medium according to the invention is useful for inclusion in yeast 
identification galleries. 

Preferred Embodiments of the invention 

In a prof err e d embod i ment. - tho prosont inunntinn ™*n r rr to a cuttur o medium 
for tho difforontiot dotoot i on and nnnmnntinn nf yr^fr n f p C fcf ccr j Dn g 
Brcttanomvc & s oonora which - oomprirnr "Ynnrt M'ttrnjr, n Boon" a - 3 nutrient 
bas e , othanol os a non formontabln Pn^rny rn.,mn r ?1jrnar j c 3C 3n 

aromatic compound (1 othylphono l ) promoting substrate, bromocrosol groon 
ac an ac i d baco i ndicator with Turning n nm^ ;» +k„ nnir) rnn g Q| on anti b i Qtj c 
that inhib i ts sov e ra l gpgc i og of ynnntn (nyninhmrimir^ nnT j g b a ot o r ia t gr o wth 
i nh i bitor antibiot i o. f [ ~ ~ 1 



In this embodiment of the invention, after culture medium inoculation with a 
sample containing yeasts of the Dekkera and Brettanomyces genera, which 
may be a previously isolated sample of these yeasts, or a mixed sample of 
yeasts and/or yeasts and bacteria, and incubation under advantageous growth 
conditions for these yeasts genera, after about 5 to 1 2 days, identification is 
possible by a culture medium color change, from blue to yellow, development 
of cream colored colonies and the characteristic phenol-like aroma. 

The present invention is further illustrated by means of the following 
examples, which are intended only to exemplify and by no means limit the 
scope of the invention. 

Examples 

Example 1: 

Preparation of a culture medium according to the invention 

The culture medium, object of the present invention, can be prepared using 
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♦h a preferred embodiment, the present invention refers to a culture medium 
for the differential detection and enumeration of yeasts of the Dekkera and 
Brettanomyces genera which comprises "Yeast Nitrogen Base* as a nutrient 
base in an amount from 5 to 10 g/L, preferably 6.7 g/L, ethanol as a non* 

$ fermentable energy source in an amount from 32 to 96 g/L, preferably 48 g/L, 
p-cumaric acid as an aromatic compound (4-ethyfphenol) promoting substrate, 
in an amount from 0.05 to 1.0 g/L, preferably 0.1 g/L, bromocresol green as 
an acid-base indicator with turning points in the acid range, an antibiotic that 
inhibits several species of yeasts (cycloheximide) in an amount from 0*004 to 

o 0.1 g/L, preferably 0,01 g/L, and a bacterial growth inhibitor antibiotic. 
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the following formulation (g/L): Yeast Nitrogen Base (6.7), as the nutrient 
base; ethanoi (48). as the non-fermentable energy source and as an inhibitor 
for some of the yeasts; p-cumaric £,^0.1). as the phenoWike producing 
aroma substract; bromocresol green (0^33). previously dissolved in NaOH, as 
the acid-base indicator; cycloheximide (0.01), as the inhibitor antibiotic for 
some of the yeast species; chloramphenicol (0.1) and/or oxytetracyciine (0.1), 
as the bacteria inhibitor antibiotic; and agar-agar (20). as the gelling agent. 
The culture medium is sterilized according to the following: the agar,agar is 
dissolved in 70% of the total needed water, the pH is adjusted to 5.4 with a 
strong acid, and the resulting solution is sterilized in an autoclave at 120°C, 
for 20 minutes. The other components are dissolved in the remaining of the 
demoralized water, the pH is adjusted to 5.4 with a strong acid, and the 
resulting solution is sterilized by filtration through a 0.22 urn pore diameter 
membrane. Both of the above solutions are then mixed together when the 
agar-agar solution reaches 50°C. The medium is then homogenized and 
dispensed into Petri dishes, allowing it to solidify prior to the inoculation. 
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Example 2: 

Use of the culture medium object of the invention for the detection of yeasts 
of the Dekkera and Brettanomyces genera in wines 

In this example, two wines suspected of having been altered were analyzed 
using the culture medium of Example 1 . 20 ml samples of each wine were 
filtered under aseptic conditions, through 0.22 .urn pore diameter cellulose 
acetate membranes. Each membrane was placed on the surface of a Petri dish 
containing the medium of the invention and incubated at 25°C. After 3 days it 
was possible to observe colonies in one of the dishes, along with the change 
of the medium color from blue to yellow; when the dish was opened, the 
presence of a phenol-like aroma was not detected. In the other dish no 
colonies were detect after 3 days. After 9 days the dish where the colonies 
had been observed maintained the same characteristics. In the other dish it 
was possible to observe small cream colored colonies, a color change of the 
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CLAIMS 

1 - A differential culture medium for the enumeration of food and beverage 

contaminant yeasts of the Dekkera and Brettanomyces genera, characterized 

5 fn that it comprises a nutrient base, ethanol, p-cumaric acid, an actd-ba?e 

sensitive 

indicator with turning points in the acid range, an inhibitor antibiotic for seme 
yeasts species, and optionally a bacteria growth inhibitor and agar-agar. 

2 - A culture medium according to claim 1 , characterized in that the present 
JO amount of ethanol is from 32 to 96 g/L, preferably 48 g/L. 

3 - A culture medium according to claim 1 , characterized in that the present 
amount of p-cumaric acid is from 0.05 to 1 .0 g/L r preferably 0.1 g/L. 



> 4 - A culture medium according to claim 1 , characterized in that the nutrient 
base is "Yeast Nitrogen Base", in amounts from 5 to 10 g/L, preferably 
6.7 g/L. 



5 - A culture medium according to claim 1 , characterized in that the inhibitor 
antibiotic for some of the yeast species is cycloheximide, present in an 
amount from 0,004 to 0.1 g/L, preferably 0.01 g/L. 

6 - A culture medium according to claim 1, characterized in that the pH 
indicator is bromocresol green, present in an amount of about 0.022 g/L. 

7 - A culture medium according to claim 6, characterized in that the medium 
pH is adjusted with a strong acid to a value between 4.8 and 6.0, preferably 
5.4. 



8 - A culture medium according to claim 1 , characterized in that it additionally 
contains a bacteria growth inhibitor, preferably chloramphenicol and/or 
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oxytetracycline. in amounts of about 0.1 g/L, to detect and identify yeasts of 
the Dekkera and Brettanomyces genera in food and beverage products 
containing mixed populations of yeasts and bacteria. 

9 - A culture medium according to any one of the preceding claims, 
characterized in that it contains all the components except agar-agar, to detect 
and identify yeasts of the Dekkera and Brettanomyces genera in food and 
beverage products containing mixed populations of yeasts, bacteria and 
particularly filamentous fungi. 



10 - A differential culture medium for enumeration of food and beverage 
contaminant yeasts of the Dekkera and Brettanomyces genera, characterized 
in that it has the following composition: 5 to 10 g/L, preferably 6.7 g/L, of 
"Yeast Nitrogen Base"; 0.004 to 0.1 g/L. preferably 0.01 g/L, of 
cycloheximide; 0.05 to 1.0 g/L, preferably 0.1 g/L. of p-cumaric acid; 0.022 
g/L of bromocresol green, or another acid-base indicator with similar turning 
points; 32 to 96 g/L, preferably 48 g/L. of ethanol; 0.1 g/L of chloramphenicol 
and/or 0.1 g/L of oxytetracycline, and 20 g/L of agar-agar, the pH of the 
medium being adjusted between 4,8 and 6.0. preferably 5.4. with a strong 
20 acid. 



11- A differential culture medium for enumeration of food and beverage 
contaminant yeasts of the Dekkera and Brettanomyces genera according to 
the preceding claims, characterized by the sterilization of all the components is 
done by filtration, except for the agar-agar which is sterilized in autoclave; the 
addition under aseptic conditions to this solution, after agar-agar cooling and 
before it solidifies, of all the other components of the medium, previously 
sterilized by filtration; and the dispensing of the medium into Petri dishes so 
that it solidifies. 



12 - A process for the detection and/or identification of yeasts of the Dekkera 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/PT00/00005 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 



1,3-5,8 
2,6,6a,7 



as originally filed 
as received on 



06/06/2001 with letter of 



04/06/2001 



Claims, No.: 

12 (part),13-16 
1-11,12 (part) 



as originally filed 
as received on 



06/06/2001 with letter of 



04/06/2001 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V, Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-16 

No: Claims 

Inventive step (IS) Yes: Claims 10 

No: Claims 1-9,11-16 

Industrial applicability (IA) Yes: Claims 1-16 

No: Claims 



2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . The amendments filed with the letter dated 4.6.2001 do not appear to introduce 
subject-matter which extends beyond the content of the application as originally 
filed and therefore comply with the provisions of Article 34(2)(b) PCT. 

2. Reference is made to the following document: 

D1 : P. CHATONNET ET AL.: 'The origin of ethylphenols in wines' JOURNAL OF 
THE SCIENCE OF FOOD AND AGRICULTURE., vol. 60, no. 2, 1992, pages 
165-178, cited in the application. 

3. Novelty 

Claims 1-16, referring to a differential culture medium for the enumeration of 
yeasts of the Dekkera and Brettanomyces genus, containing, among other 
components, ethanol and p-coumaric acid, and the use of said medium, are novel 
within the meaning of Article 33(2) PCT, since said medium is not known from the 
state of the art known to the examining authority. 

4. Inventive step 

4.1 Document D1 , which is considered to represent the most relevant state of the art, 
discloses media for culturing yeasts of the genus Dekkera and Brettanomyces. 
A solid medium comprises agar (20 g/l), nutrition components, bromocresol green 
(0.03 g/l), cycloheximide (0.005 g/l), and 3% ethanol, the latter resulting from the 
addition of penicillin, gentamicin sodium sulphate and diphenyl in ethanol-solution 
to the medium. The pH is adjusted to 4.8 (page 167, column 1 , lines 37-51). 
The decarboxylation of p-coumaric acid by the yeasts is investigated in YPG liquid 
medium, containing 100 mg/l p-coumaric acid. The culture is continued for 3 days 
(page 167, column 2, lines 10-27). 

The only yeasts which are capable of synthesising the 4-ethylphenol from the p- 
coumaric acid are Brettanomyces/Dekkera (page 171, column 2, lines 15-19). 
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4-EthyIphenol is known to possess an intense odour (page 168, column 2, lines 7- 
9)- 

4.2 The subject-matter of present claim 1 differs from the teaching of D1 in that p- 
coumaric acid is added to the Dekkera/Brettanomyces-specWic medium, described 
in paragraph 1 of item 4.1 above. 

The underlying objective problem may therefore be seen in including an additional 
compound in a medium suitable for detection of yeasts of the Dekkera/ 
Brettanomyces genera into a culture medium. 

However, since it is already mentioned in D1 that Dekkera and Brettanomyces are 
the only yeasts capable of transforming p-coumaric acid into 4-ethylphenol and 
the characteristic odour of said compound is also well known in the art it would be 
obvious for the skilled person to include p-coumaric acid into a cell culture 
medium for specific amplification of the above-mentioned yeasts to arrive at a 
solution to the above stated problem. 

The applicant argues that the essential technical feature of the present application 
is the use of ethanol as the only non-fermentable energy source in the medium. 
This is, however, not reflected by the broad wording of claim 1 , which refers to a 
medium comprising (emphasis added) components including ethanol and p- 
coumaric acid. It is therefore not excluded that additional components may be 
present in the medium of claim 1 (e.g. sugars as an additional energy source). In 
the present wording, the only difference between the subject-matter of claim 1 and 
the culture medium disclosed in D1 is the inclusion of p-coumaric acid in the 
medium which cannot be considered as being inventive following the 
argumentation put forward in the preceding paragraphs. 
Claim 1 therefore does not meet the requirements of Article 33(3) PCT. 

4.3 Dependent claims 2-9 and 1 1 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step, the reasons being as follows: 

The amount of ethanol specified in claim 2 appears to be normal design option 
which the skilled person would choose in, accordance with circumstances, taking 
into consideration that the inhibitory effect of ethanol on the growth of a number of 
microorganisms is well known in the art. 

The subject-matter of claims 3, 5, and 7 is disclosed in D1 (see item 3.1 above). 
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The amount of bromocresol green disclosed in claim 6 differs only marginally from 
the amount used in D1 . 

The subject-matter of claims 4 and 8 appears to be a mere selection among a 
number of known possibilities, not associated with a surprising technical effect, 
from which the skilled artisan would select without the exercise of an inventive 
activity (see also PCT Guidelines, IV-8.8(C1)(i)). 

Claim 9 is obvious since the use of a medium with a specific composition either as 
a liquid or as a solid medium is trivial. 

Choosing a certain order of mixing compounds of a medium and the selection of 
suitable sterilization steps (claim 1 1) is a practice well known to the person skilled 
in the art, and as such not suitable to confer an inventive activity. 
Claims 2-9 and 1 1 therefore do not meet the requirements of Article 33(3) PCT. 

4.4 Claims 12-16 referring to the use of said medium to detect 
Dekkera/Brettanomyces in food and beverages and for culturing said organisms 
is obvious for the skilled person, for example in view of the teaching of D1 , 
referring to the detection of Brettanomyces/Dekkera in red wine, and wherein also 
the negative effects of phenolic compounds produced by said yeasts on the 
beverage quality are acknowledged (see page 165, abstract, lines 1-9). 

Claims 12-16 can therefore also not be considered as comprising inventive 
subject-matter (Article 33(3) PCT). 

4.5 Claim 10 differs from the teaching of document D1 in that it has a defined 
composition containing ethanol as the only non-fermentable energy source and p- 
coumaric acid. 

The underlying problem may therefore be seen in providing a medium having a 
composition for selective growth of yeasts of the Dekkera and Brettanomyces 
genera. 

The known state of the art does neither disclose nor render obvious that the use 
of a medium containing ethanol as the only non-fermentable energy source can 
be used to provide for differential growth of Dekkera and Brettanomyces genera 
compared to other yeast and bacterial species. 
Hence, claim 10 meets the requirements of Article 33(3) PCT. 
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enumeration, as well as their later identification in food and beverages, rather 
difficult, this being generally accomplished through the use of very slow, work 
intensive, and technical skill demanding classical techniques or through 
molecular biology techniques, involving the use of expensive reactants, 
5 molecular probes or primers not always promptly available in the market, and 
of skilled operators. 

It was possible to establish beyond any doubt that these yeasts are involved in 
the production of a serious organoleptic defect in wines - "horse sweat" - 

10 particularly in those that are aged in oak casks. (Chatonnet, et al. 1992, J. Sc. 
Food Agric, 60,165-178). Since then, their detection and enumeration in 
wines became essential, arising the need for the development of swift 
methods for that effect. The field bibliography discloses suitable means for the 
detection and enumeration of yeasts of the Dekkera and Brettanomyces 

15 genera based on this species resistance to cycloheximide and their acidifying 
ability (Chatonnet, et al. 1992, J. Sc Food Agric, 60,165-178; Fugelsang, K. 
et al. 1993. Ed. Barry H. Gump. ACS Symposium series 536, American 
Chemical Society, Washington. Cap. 7, 110-119; Alguacil, M. et al. 1998. 
Aliment. Equipos Tecnol, 10, 81-85). However, the disclosed media were not 

20 entirely satisfactory, since they were not selective enough to prevent the 
growing of fast developing species, and also were not totally differential. 

Therefore, there is a real and effective need for a culture medium and method 
for the easy and swift identification of yeasts of the Dekkera and 
25 Brettanomyces genera, namely to provide the food and beverage industry a 
swift method for the isolation, differential detection and enumeration of yeasts 
of the Dekkera and Brettanomyces genera. 

Description of the Invention 
30 It was surprisingly found that using a culture medium containing ethanol and 
p-cumaric acid for Dekkera and Brettanomyces genera yeasts growth, these 

2 
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Further, the medium according to the invention is useful for inclusion in yeast 
identification galleries. 

5 Preferred Embodiments of the Invention 

In a preferred embodiment, the present invention refers to a culture medium 
for the differential detection and enumeration of yeasts of the Dekkera and 
Brettanomyces genera which comprises "Yeast Nitrogen Base" as a nutrient 
base, ethanol as a non-fermentable energy source, p-cumaric acid as an 
10 aromatic compound (4-ethylphenol) promoting substrate, bromocresol green as 
an acid-base indicator with turning points in the acid range, an antibiotic that 
inhibits several species of yeasts (cycloheximide), and a bacterial growth 
inhibitor antibiotic. 

15 In this embodiment of the invention, after culture medium inoculation with a 
sample containing yeasts of the Dekkera and Brettanomyces genera, which 
may be a previously isolated sample of these yeasts, or a mixed sample of 
yeasts and/or yeasts and bacteria, and incubation under advantageous growth 
conditions for these yeasts genera, after about 5 to 12 days, identification is 

20 possible by a culture medium color change, from blue to yellow, development 
of cream colored colonies and the characteristic phenol-like aroma. 

The present invention is further illustrated by means of the following 
examples, which are intended only to exemplify and by no means limit the 
25 scope of the invention. 

Examples 

Example 1: 

30 Preparation of a culture medium according to the invention 

The culture medium, object of the present invention, can be prepared using 

6 
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the following formulation (g/Lh Yeast Nitrogen Base (6.7), as the nutrient 
base; ethanol (48), as the "non-fermentable energy source and as an inhibitor 
for some of the yeasts; p-cumaric acid (0.1), as the phenol-like producing 
aroma substract; bromocresol green (0.222), previously dissolved in NaOH, as 

5 the acid-base indicator; cycloheximide (0.01), as the inhibitor antibiotic for 
some of the yeast species; chloramphenicol (0.1) and/or oxytetracycline (0.1), 
as the bacteria inhibitor antibiotic; and agar-agar (20), as the gelling agent. 
The culture medium is sterilized according to the following: the agar-agar is 
dissolved in 70% of the total needed water, the pH is adjusted to 5.4 with a 

10 strong acid, and the resulting solution is sterilized in an autoclave at 1 20°C, 
for 20 minutes. The other components are dissolved in the remaining of the 
demineralized water, the pH is adjusted to 5.4 with a strong acid, and the 
resulting solution is sterilized by filtration through a 0.22 ^im pore diameter 
membrane. Both of the above solutions are then mixed together when the 

15 agar-agar solution reaches 50°C. The medium is then homogenized and 
dispensed into Petri dishes, allowing it to solidify prior to the inoculation. 

Example 2: 

Use of the culture medium object of the invention for the detection of yeasts 

20 of the Dekkera and Brettanomyces genera in wines 

In this example, two wines suspected of having been altered were analyzed 
using the culture medium of Example 1 . 20 ml samples of each wine were 
filtered under aseptic conditions, through 0,22 ixm pore diameter cellulose 
acetate membranes. Each membrane was placed on the surface of a Petri dish 

25 containing the medium of the invention and incubated at 25°C. After 3 days it 
was possible to observe colonies in one of the dishes, along with the change 
of the medium color from blue to yellow; when the dish was opened, the 
p resence 0 f a phenol-like aroma was not detected. In the other dish no 
colonies were detect after 3 days. After 9 days the dish where the colonies 

30 had been observed maintained the same characteristics. In the other dish it 
was possible to observe small cream colored colonies, a color change of the 
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* CLAIMS 

1 - A differential culture medium for the enumeration of food and beverage 
contaminant yeasts of the Dekkera and Brettanomyces genera, characterized 
in that it comprises a nutrient base, ethanol, p-cumaric acid, an acid-base 
indicator with turning points in the acid range, an inhibitor antibiotic for some 
yeasts species, and optionally a bacteria growth inhibitor and agar-agar. 

2 - A culture medium according to claim 1 , characterized in that the present 
amount of ethanol is from 32 to 96 g/L, preferably 48 g/L. 

3 - A culture medium according to claim 1 , characterized in that the present 
amount of p-cumaric acid is from 0.05 to 1 .0 g/L, preferably 0.1 g/L. 

4 - A culture medium according to claim 1 , characterized in that the nutrient 
base is "Yeast Nitrogen Base", in amounts from 5 to 10 g/L, preferably 
6.7 g/L. 

5 - A culture medium according to claim 1 , characterized in that the inhibitor 
antibiotic for some of the yeast species is cycloheximide, present in an 
amount from 0.004 to 0.1 g/L, preferably 0.01 g/L. 

6 - A culture medium according to claim 1 , characterized in that the pH 
indicator is bromocresol green, present in an amount of about 0.022 g/L. 

7 - A culture medium according to claim 6, characterized in that the medium 
pH is adjusted with a strong acid to a value between 4.8 and 6.0, preferably 
5.4. 

8 - A culture medium according to claim 1 , characterized in that it additionally 
contains a bacteria growth inhibitor, preferably chloramphenicol and/or 
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oxytetracycline, in amounts of about 0.1 g/L, to detect and identify yeasts of 
the Dekkera and Brettanomyces genera in food and beverage products 
containing mixed populations of yeasts and bacteria. 

5 9 - A culture medium according to any one of the preceding claims, 
characterized in that it contains all the components except agar-agar, to detect 
and identify yeasts of the Dekkera and Brettanomyces genera in food and 
beverage products containing mixed populations of yeasts, bacteria and 
particularly filamentous fungi. 

10 

10 - A differential culture medium for enumeration of food and beverage 
contaminant yeasts of the Dekkera and Brettanomyces genera, characterized 
in that it has the following composition: 5 to 10 g/L, preferably 6.7 g/L, of 
"Yeast Nitrogen Base"; 0.004 to 0.1 g/L, preferably 0.01 g/L, of 

15 cycloheximide; 0.05 to 1.0 g/L, preferably 0.1 g/L, of p-cumaric acid; 0.022 
g/L of bromocresol green, or another acid-base indicator with similar turning 
points; 32 to 96 g/L, preferably 48 g/L, of ethanol; 0.1 g/L of chloramphenicol 
and/or 0.1 g/L of oxytetracycline, and 20 g/L of agar-agar, the pH of the 
medium being adjusted between 4.8 and 6.0, preferably 5.4, with a strong 

20 acid. 



1 1 - A differential culture medium for enumeration of food and beverage 
contaminant yeasts of the Dekkera and Brettanomyces genera according to 
the preceding claims, characterized by the sterilization of all the components is 

25 done by filtration, except for the agar-agar which is sterilized in autoclave; the 
addition under aseptic conditions to this solution, after agar-agar cooling and 
before it solidifies, of all the other components of the medium, previously 
sterilized by filtration; and the dispensing of the medium into Petri dishes so 
that it solidifies. 

30 

1 2 - A process for the detection and/or identification of yeasts of the Dekkera 

10 



^"ERNATIONAL SEARCH REP 



Into onat Application No 

PCT/PT 00/00005 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12Q1/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C12Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (nam© ot data base and, where practical, search terms used) 

EPO-Internal , WPI Data, CHEM ABS Data 



C. DOCUMENTS CONSIDERED TP BE RELEVANT 



Category 9 Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



P. CHATONNET ET AL.: "The origin of 
ethyl phenols in wines" 
JOURNAL OF THE SCIENCE OF FOOD AND 
AGRICULTURE. , 

vol. 60, no. 2, 1992, pages 165-178, 
XP002148620 

ELSEVIER APPLIED SCIENCE PUBLISHERS. 

BARKING. , GB 

ISSN: 0022-5142 

cited in the application 

page 166, column 2 -page 167, column 

-/— 



1-16 



Further documents are listed in the continuation of box C. 



□ 



Patent family members are listed in annex. 



4 Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
*E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s)or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhtoition or 
other means 

"p" document published prior to the international filing date but 
later than the priority date claimed 



T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance: the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

J &" document member of the same patent family 



Date of the actual completion of the international search 



27 September 2000 



Date of mailing ot the international search report 



13/10/2000 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Griffith, G 



Form PCT/ISA/21 0 (second sheet) (July 1992) 



page 1 of 2 



^^TERN 



ATIONAJL SEARCH REP 



tntc tonal Application No 

PCT/PT 00/00005 



C^Contlnuatton) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



CHEMICAL ABSTRACTS, vol. 122, ho. 9, 

27 February 1995 (1995-02-27) 

Columbus, Ohio, US; 

abstract no. 101322, 

D. A. N. EDLIN ET AL. : "The 

biotransformation of simple phenolic 

compounds by Brett anomyces anomalus" 

page 574; column 1; 

XP002148621 

abstract 

& FEMS MICROBIOL. LETT. , 

vol. 125, no. 2-3, 1995, pages 311-316, 

CHEMICAL ABSTRACTS, vol. 106, no. 3, 
19 January 1987 (1987-01-19) 
Columbus, Ohio, US; 
abstract no. 15531, 

T. HERESZTYM: "Metabolism of volatile 

phenolic compounds from hydro xyc inn ami c 

acids by Brett anomyces yeast" 

page 331; column 1; 

XP002148622 

abstract 

& ARCH. MICROBIOL. , 

vol. 146, no. 1, 1986, pages 96-98, 



1-16 



1-16 



Form PCT/ISA/210 (continuation of second sheet) (Jiiy 1998) 



page 2 of 2 



